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ABSTRACT:  
A short survey was conducted to determine the nutrient and fertility status of pond bottom soil in 
a few perennial urban ponds like Telebandha talab (P1), Raja talab (P2), Budha talab (P3), Katora 
talab (P4) and some perennial rural ponds like Jora talab (P5), Labhandi pond (P6), Dharampura 
pond (P7) of Raipur, Chhattisgarh to assess their fisheries production potential. Ponds of the 
region are characterized by moderate soil available-N content, low soil available-P content, high 
soil exchangeable K content, moderate level of organic carbon and near neutral to mildly alkaline 
pH. The ponds in this region are anticipated to be moderately productive and they seem to be 
conducive for undertaking semi-intensive fish culture operations as well. However there is a 
significant imbalance in soil N:C and N:P ratios which requires correction through adoption of 
soil based pond management for obtaining higher production or maximizing the present 
production. In general, lime as agricultural limestone @700-850 kg/ha/yr., Nitrogen as N @200 
kg/ha/yr., Phosphorus as P2O5 @100-125 kg/ha/yr., Organic C as cow dung @8000-10000 
kg/ha/yr. will be required. Differential soil based management strategies needs to be adopted for 
urban and rural ponds. Rural ponds are in better condition than the urban counterparts.  
Keywords: Ponds, Fisheries, Productivity, Bottom soil, Nutrients, Soil based management, Available N P K, 
Organic Carbon, N:C ratio, N:P ratio 
 
1. INTRODUCTION 
Productivity of ponds is perhaps the most 
important issue both from fisheries and 
environmentalists’ perspectives as well as for local 
administration that decides whether a pond is 
useful or not. It is directly related to available 
nutrients in pond water and soil (Moss et. al., 
1980). The water of pond is chemically in a state of 
equilibrium, in which the soil plays an active part. 
Pond soil has the ability to store the nutrients and 
release them into water through various pathways 
which stimulates the production of plankton (Boyd, 
1990). Among the nutrients, nitrogen and 
phosphorus promote phytoplankton growth, which 
in turn promote the growth of zooplankton 
(Stickney, 2005). Potassium is required for all cells 
principally as an enzyme indicator (Goldman and 
Horne, 1983). Importance of bottom soils in 
determining the productivity of fish ponds is well 
documented (Banerjea, 1967; Mukherjee et. al., 
1999; Paul et. al., 2007). Soil pH and EC 
determines the extent of nutrient availability, 
presence or absence of stressful condition and the 
ability to support microbial biomass of the 
overlying pond water (Boyd, 2000). Hence any 
productivity management programme for fish 
culture and pollution assessment should, therefore, 
primarily aim at understanding the quality of the 
bottom soils. 
 Soils of the world have been classified 
into different groups, each of which exhibit varying 
characteristics as compared to others. The extent 
and distribution of different soil classes in India 
have been discussed by Neogy et. al. (1964). Since 
such soil classes differ significantly in their nature 
and properties, it is likely that fish ponds situated 
under such varying soil zones will also exhibit 
differential properties of bottom soils. This 
indicates that no common nutrient management 
programme may be successful for increasing 
productivity of all the fish ponds situated under 
varying soil zones depending on the requirements 
of the bottom soils (Banerjee and Chattopadhyay, 
2003). This is the first report of its kind from the 
region of Chhattisgarh, a state of central India. 
1. MATERIALS AND METHODS 
 The study was conducted for a period of 6 
months (July 2013 to December 2013) to assess the 
soil nutrients and fertility status of the selected 
water bodies (Table 2.1). Samples were collected 
following the composite sampling technique 
(Gomez and Gomez, 1984). Soil samples from each 
sampling site were randomly collected with the aid 
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of a self-designed underwater soil sampler 
consisting of a bamboo pole and a 5cm diameter 
stainless steel can (Banerjea, 1967) and a 
composite soil sample was prepared for the 
analysis of available nitrogen (AN), available 
phosphorus (AP), exchangeable potassium (EP) as 
described by Subbiah and Asija (1956), Olsen 
(1954) and Muhr (1965) respectively. Soil pH and 
electrical conductivity (EC) was measured 
according to Piper (1967). Organic carbon in soil 
was determined by Walkley (1947) method. 
Monthly data of each pond soil parameter were 
converted into a mean value and their statistical 
analyses were done in SPSS v16.0. For better 
representation of data, two clusters i.e. cluster I 
(urban ponds) and cluster II (rural ponds) were 
made in addition to the total regional data i.e. 
considering both urban and rural ponds. Soil 
fertility and productivity status of the ponds were 
determined by referring to the standard chart 
(Table 2.2) as given by Biradar (2002). Suitability 
of the ponds in terms of fish culture was deduced 
from standard chart (Table 2.3) as given in ICAR 
(2011). Soil based pond management strategies 
were recommended (Table 2.4) based on Das and 
Jana (1996). 
Table 2.1: Details of area under study (from Google earth, 2013). 
Pond Location Size 
Urban ponds 
Telibandha talab (P1) 21°14’21.55”N, 81°39’33.57”E 97810.5 m2 
Raja talab (P2) 21°14'22.4''N, 81°39'34.5''E 80000 m
2
 
Budha talab (P3) 21°13'57.5''N, 81°38'02''E 302500 m
2
 
Katora talab (P4) 21°14'05.27" N  81°39'19.06" E 8335 m
2
 
Rural ponds 
Jora talab (P5) 21°12’27.12”N, 81°42’45.23”E 22570 m2 
Labhandi talab (P6) 21°14'58.13" N  81°43'15.56" E 10100 m
2
 
Dharampura talab (P7) 21°12'58.44" N  81°42'38.24" E 12007 m
2
 
Table 2.2: Soil Test values used for productivity rating of soil (Biradar, 2002). 
Classification according to pH values 
Strongly acid Moderately acid Slightly acid Neutral Slightly alkaline  
<5.0 5.0-6.0 6.1-6.5 6.6-7.5 7.6-8.5 
Classification according to nutrient levels 
Parameters Low Medium High 
Av. N (kg/ha) <280 280-560 >560 
Av. P (kg/ha) <12.5 12.5-25 >25 
Av. K (kg/ha) <135 135-335 >335 
Organic Carbon (%) <0.5 0.5-1.5 1.5-2.5 
Table 2.3: Pond soil nutrient ratio(s) and their suitability for fish culture (ICAR, 2011) 
Nutrient ratio Unsuitable Best Good Bad 
N:C <10 10-15 15-20 >20 
Nutrient ratio Best Good Bad Poor 
N:P <4 4-8 8-12 >12 
Table 2.4: Recommended pond soil amendments based on bottom sediment nutrient level and fertility 
status (Das and Jana, 1996). 
Pond Types 
(Productivity) 
Organic 
Carbon 
(%) 
Available 
Nutrients 
(mg/100g) 
Nutrient 
requirement 
(Kg/ha) 
Total quantity of fertilizer or manure 
reqd. 
(Kg/ha/yr) 
Low Below 0.5 N: below 25 
P2O5: below 3 
N:  200-250 
P2O5:  100-125 
Org. C:  600-720 
Urea @225-290 
SSP@315-405 
Cow dung@ 10000-12000 
Medium 0.5 – 1.5 N:  25 - 50 
P2O5:  3 - 6 
N:  150-200 
P2O5:  75-100 
Org. C:  480-600 
Urea @156-225 
SSP@219-315 
Cow dung@ 8000-10000 
High 1.5 – 2.5 N: above 50 
P2O5: above 6 
N:  100-150 
P2O5:  50-75 
Org. C:  300-480 
Urea @112-156 
SSP@156-219 
Cow dung@ 5000-8000 
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2. RESULTS  
Pond bottom soil nutrient and fertility status of 
selected ponds are given below (Table 3.1). 
2.1.  Soil reactive pH 
Soil reactive pH of ponds ranged moderately 
from 4.9 to 7.8 in the region. P2 (Raja Talab) was 
found to be most. P1 and P7 were observed to be 
most alkaline. Majority of the ponds situated in the 
region are alkaline. Rural ponds are predominantly 
alkaline whereas urban ponds are almost neutral or 
slightly acidic (Table 3.1). From Biradar (2002), 
the soil pH data all the ponds in the region appear 
to be conducive for undertaking fish culture 
operations except P2 (Table 2.2).  
2.2.  Soil EC 
Soil electrical conductivity of ponds ranged 
from 0.46 to 1.42 mS/cm in the region. Maximum 
soil EC was observed in P4 (Katora Talab). P1 
(Telibandha talab) showed the least soil EC. High 
soil EC values were consistently encountered in 
rural ponds (Table 3.1). From Biradar (2002), the 
soil EC data all the ponds in the region appear to be 
conducive for undertaking fish culture operations 
especially the rural ponds.  
2.3.  Available Nitrogen 
Soil available nitrogen of ponds ranged widely 
from 163.07 kg/ha to 564.48 kg/ha in the region. 
P4 (Katora Talab) had the highest available-N in its 
soil whereas P1 (Telibandha talab) had the least. 
Urban ponds were found to be characterised by low 
soil available-N content except the polluted P4. On 
the other hand, rural ponds had a moderate level of 
soil available-N (Table 3.1). From Biradar (2002), 
the ponds of this region are anticipated to be 
moderately productive in terms of soil available-N 
in their soil with rural ponds appearing to be more 
conducive for fish culture than their urban 
counterparts (Table 2.2). 
2.4.  Available Phosphorus 
Soil available phosphorus of ponds ranged 
moderately from 3.67 kg/ha to 15.59 kg/ha. P3 
(Budha talab) had the least soil available-P and P4 
(Katora talab) showed highest available-P in its 
soil. Urban ponds were found to be characterised 
by moderate soil available-P content. On the other 
hand, rural ponds had a low level of soil available-
P (Table 3.1). From Biradar (2002), the ponds of 
this region are anticipated to be poorly productive 
in terms of soil available-P in their soil with urban 
ponds appearing to be more conducive for fish 
culture than their rural counterparts (Table-2.2). 
2.5.  Exchangeable Potassium 
Soil exchangeable potassium of ponds ranged 
widely from 360.75 kg/ha to 1165.80 kg/ha. P1 
(Telibandha talab) had the least soil exchangeable-
K and P7 (Dharampura talab) showed highest 
exchangeable-P in its soil. All ponds showed high 
nutrient level in terms of exchangeable-K in soil 
(Table 3.1). From Biradar (2002), the ponds of this 
region are anticipated to be highly productive in 
terms of soil exchangeable-P and are conducive for 
fish culture operations (Table-2.2). 
2.6.  Organic Carbon 
Soil organic carbon of ponds ranged narrowly 
from 0.51% to 1.85%. P1 (Telibandha talab) had 
the least organic-C content and P3 (Budha talab) 
showed highest organic-C in its soil (Table 3.1). 
From Biradar (2002), the ponds of this region are 
anticipated to be moderately productive in terms of 
soil organic-C content and are conducive for fish 
culture operations (Table 2.2). 
2.7.  N:C Ratio 
N:C ratio i.e. available nitrogen: organic 
carbon ratio signifies the productivity of a pond in 
terms of the rate of mineralization or 
decomposition that occurs inside the aquatic 
ecosystem (ICAR, 2011). Soil N:C ratio of ponds 
ranged widely from 7.45 to 57.01. P3 (Budha talab) 
had the least N:C ratio while P4 (Katora talab) 
showed highest N:C ratio in its soil (Table 3.1). 
From ICAR (2011), majority of the ponds in the 
region were found to be characterised by 
unfavourable N:C ratio and needs renovation or 
soil based pond management before making them 
conducive for fish culture operations (Table 2.3). 
2.8.  N:P Ratio 
N:P ratio i.e. available nitrogen: available 
phosphorus ratio signifies the productivity of a 
pond in terms of the rate of assimilation of 
nutrients by the living biomass inside the aquatic 
ecosystem (ICAR, 2011). Soil N:P ratio of ponds 
ranged widely from 11.82 to 85.25. P1 (Telibandha 
talab) had the least N:P ratio while P5 (Jora talab) 
showed highest N:P ratio in its soil (Table 3.1). 
From ICAR (2011), all the ponds in the region 
were found to be characterised by unfavourable 
N:P ratio and needs renovation or soil based pond 
management before making them conducive for 
fish culture operations (Table 2.3). 
2.9.  Statistical interpretation 
2.9.1. Cluster I: Urban ponds 
Descriptive statistical analysis of studied soil 
parameters in urban ponds (Table 3.2) reveals the 
following:-  
2.9.1.1.   pH: The value ranged from 4.9 to 
7.8 units with a mean of 6.4±0.61 
units and a low S.D. of 1.22 units. 
2.9.1.2.   Soil EC: The value ranged from 0.46 
to 1.42 mS/cm with a mean of 
0.89±0.21 mS/cm and a very low S.D. 
of 0.41 mS/cm. 
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2.9.1.3.   Available N: The value ranged from 
137.98 to 564.48 kg/ha with a mean 
of 260.29±101.70 kg/ha and a very 
high S.D. of 203.4 kg/ha. 
2.9.1.4.   Available P: The value ranged from 
3.67 to 15.59 kg/ha with a mean of 
11.69±2.71 kg/ha and a low S.D. of 
5.42 kg/ha. 
2.9.1.5.   Available K: The value ranged from 
360.75 to 507.92 kg/ha with a mean 
of 423.16±31.25 kg/ha and a high 
S.D. of 62.5 kg/ha. 
2.9.1.6.   Organic Carbon: The value ranged 
from 0.51 to 1.85% with a mean of 
1.09±0.28% and a very low S.D. of 
0.56%. 
2.9.1.7.   N:C ratio: The value ranged from 
7.45 to 57.01 with a mean of 
28.45±10.77 and a moderate S.D. of 
21.54. 
2.9.1.8.   N:P ratio: The value ranged from 
11.82 to 37.60 with a mean of 
24.61±7.10 and a moderate S.D. of 
14.21. 
2.9.2. Cluster II: Rural ponds 
Descriptive statistical analysis of studied soil 
parameters in rural ponds (Table 3.3) reveals the 
following:-  
2.9.2.1.   pH: The value ranged from 7.6 to 
7.8 units with a mean of 7.7±0.06 
units and a very low S.D. of 0.1 units. 
2.9.2.2.   Soil EC: The value ranged from 1.25 
to 1.41 mS/cm with a mean of 
1.34±0.05 mS/cm and a very low S.D. 
of 0.08 mS/cm. 
2.9.2.3.   Available N: The value ranged from 
313.6 to 351.23 kg/ha with a mean of 
332.83±10.87 kg/ha and a moderate 
S.D. of 18.83 kg/ha. 
2.9.2.4.   Available P: The value ranged from 
4.12 to 9.04 kg/ha with a mean of 
6.99±1.48 kg/ha and a low S.D. of 
2.56 kg/ha. 
2.9.2.5.   Available K: The value ranged from 
486.3 to 1165.8 kg/ha with a mean of 
807.79±197 kg/ha and a very high 
S.D. of 341.22 kg/ha. 
2.9.2.6.   Organic Carbon: The value ranged 
from 0.99 to 1.75% with a mean of 
1.35±0.22% and a very low S.D. of 
0.38%. 
2.9.2.7.   N:C ratio: The value ranged from 
17.92 to 35.47 with a mean of 
26.35±5.08 and a low S.D. of 8.80. 
2.9.2.8.   N:P ratio: The value ranged from 
34.69 to 85.25 with a mean of 
54.24±15.68 and a moderate S.D. of 
27.16. 
2.9.3. Total regional data (Cluster I + 
Cluster II) 
Descriptive statistical analysis of studied pond 
soil parameters in the region (Table 3.4) reveals 
the following:-  
2.9.3.1.   pH: The value ranged from 4.9 to 
7.8 units with a mean of 6.96±0.42 
units and a low S.D. of 1.11 units. 
2.9.3.2.   Soil EC: The value ranged from 0.46 
to 1.42 mS/cm with a mean of 
1.08±0.14 mS/cm and a very low S.D. 
of 0.38 mS/cm. 
2.9.3.3.   Available N: The value ranged from 
137.98 to 564.48 kg/ha with a mean 
of 291.38±56.45 kg/ha and a very 
high S.D. of 149.36 kg/ha. 
2.9.3.4.   Available P: The value ranged from 
3.67 to 15.59 kg/ha with a mean of 
9.67±1.82 kg/ha and a low S.D. of 
4.81 kg/ha. 
2.9.3.5.   Available K: The value ranged from 
360.75 to 1165.8 kg/ha with a mean 
of 588±108.91 kg/ha and a very high 
S.D. of 288.15 kg/ha. 
2.9.3.6.   Organic Carbon: The value ranged 
from 0.51 to 1.85% with a mean of 
1.2±0.18% and a very low S.D. of 
0.47%. 
2.9.3.7.   N:C ratio: The value ranged from 
7.45 to 57.01 with a mean of 
27.55±6.08 and a moderate S.D. of 
16.09. 
2.9.3.8.   N:P ratio: The value ranged from 
11.82 to 85.25 with a mean of 
37.31±9.24 and a moderate S.D. of 
24.45. 
2.9.4. Correlation matrix and degree of 
determination 
Positive significant correlations were 
found between soil EC and soil available-N 
(r=0.820, p<0.05), soil available-N and soil 
N:C ratio (r=0.827, p<0.05); whereas a 
significant negative correlation (r= -0.689, 
p<0.05) was observed between soil available 
phosphorus and soil N:P ratio (Table 3.5). The 
analysis of degree of determination (i.e. r
2
 x 
100) reveals that soil EC and soil available-N 
has 67.24% positive influence on each other 
whereas soil available-N and soil N:C ratio has 
68.39% positive influence on each other. 
Similarly, soil available-P and soil N:P ratio 
has 47.47% negative influence on each other. 
3. DISCUSSIONS 
3.1.  General Discussions 
Pond soils of the region have near neutral 
to slightly alkaline pH, at which maximum 
availability of phosphorus is expected (Boyd, 
1990). Furthermore due to the slightly alkaline 
pH of pond sediments, the pH of overlying 
pond water is generally alkaline which is 
considered to be ideal for fish culture 
operations (ICAR, 2011). Due to the low soil 
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available-P in the pond sediments of the 
region, there is ample scope for enhancing 
productivity of the ponds through rational 
addition of phosphoric fertilisers like SSP, 
DSP, TSP and DAP.  Soil available-N is 
generally moderate in the ponds of this region, 
hence a slight manipulation through the use of 
nitrogenous fertilisers like urea, DAP will 
yield great results. However, more importance 
should be given to the use and management of 
phosphoric fertilisers (Neogy et. al., 1994; Das 
and Jana, 1996; Banerjee and Chattopadhyay, 
2003; Paul et. al., 2007). Improvement of N:P 
ratio is necessary for faster and better 
assimilation of nutrients by plankton 
community. Frequent and split application of 
inorganic fertilisers by maintaining 4:1 to 8:1 
(P:N) input ratio will result in sufficient 
blooms of planktonic or fish food organisms 
(Knud-Hansen, 1997). Input of nitrogenous 
fertilisers will also indirectly improve soil N:C 
ratio. This will hasten the decomposition 
process in aquatic environment resulting in the 
release of dissolved nutrients into water, which 
will again improve the abundance of fish food 
organisms in the ponds (Boyd, 2000). As the 
pond soil in the region is rich in exchangeable-
K content, hence the input of potassium 
fertilisers might be ignored when economic 
considerations are taken into account. 
Intermittent application of organic carbon 
through cow dung will help in soil 
conditioning, zooplankton production and may 
prove to be an important food source for 
bottom living detritivorous fish species (Rath, 
1993).  Lime is needed to maintain the soil pH 
at mildly alkaline level and also to ameliorate 
the problem of soil acidification which may 
arise due to the addition of inorganic fertilisers 
and organic manures (Jhingran, 1985). 
3.2.  Recommendation - Soil based 
management packages 
Based on the available data in hand, soil 
amendments are needed for improving the 
suitability of the ponds in the region for semi-
intensive fish culture operations and unlocking 
their full production potential by adjusting the 
N:C and N:P ratio upto optimum levels. 
Therefore, inputs like lime, N-fertilisers (urea), 
P-fertilisers (SSP) and organic-C manures 
(cow dung) are to be applied strategically in 
scientific doses as per the requirement of the 
region or area. These following differential 
soil based management packages are being 
proposed by referring to Das and Jana (1996), 
based on the available result of the present 
study (Table 2.4). 
3.2.1.  For Cluster-I (Urban ponds) 
Input requirements for urban ponds of the 
region are discussed in Table 3.6. 
Table 3.6: Input requirements for urban 
ponds of the region 
Input name Amount required (in 
kg/ha/yr.) 
Lime (as CaCO3) 700-1000 
Nitrogen (as N) 200-250 
e.g.- Urea @225-290 
Phosphorus (as P2O5) 100-125 
e.g.- SSP @315-405 
Potassium (as K2O)  Not required. 
Organic C 480-600 
e.g.- Cow dung 
@8000-10000 
3.2.2. For Cluster-II (Rural ponds) 
Input requirements for rural ponds of the 
region are discussed in Table 3.7. 
Table 3.7: Input requirements for rural 
ponds of the region 
Input name Amount required 
(in kg/ha/yr.) 
Lime (as CaCO3) 500-700 
Nitrogen (as N) 150-200 
e.g.- Urea @156-225 
Phosphorus (as P2O5) 100-125 
e.g.- SSP @315-405 
Potassium (as K2O)  Not required. 
Organic C 480-600 
e.g.- Cow dung 
@8000-10000 
3.2.3. For the total region – general 
guidelines 
Input requirements for ponds of the region 
(Cluster I and Cluster II) are discussed in Table 
3.8. 
Table 3.8: General input requirements for 
ponds of the region (urban and rural both) 
Input name Amount required 
(in kg/ha/yr.) 
Lime (as CaCO3) 700-850 
Nitrogen (as N) 200 
e.g.- Urea @225 
Phosphorus (as P2O5) 100-125 
e.g.- SSP @315-405 
Potassium (as K2O)  Not required. 
Organic C 480-600 
e.g.- Cow dung 
@8000-10000 
4. CONCLUSION 
Ponds of the region are characterized by 
moderate soil available-N content, low soil 
available-P content, moderate level of organic 
carbon and near neutral to mildly alkaline pH. 
Hence the ponds in this region are anticipated to be 
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moderately productive and they seem to be 
conducive for undertaking semi-intensive fish 
culture operations as well. However there is 
significant imbalance in soil N:C and N:P ratios 
which requires correction through adoption of soil 
based pond management for obtaining higher 
production or maximizing the present production. 
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Table 3.1: Soil nutrient and fertility status of the ponds studied 
Table 3.2: Descriptive statistics of studied soil parameters in urban ponds (SPSS, v16.0) 
  Minimum Maximum Mean   Std. Deviation 
  Statistic Statistic Statistic Std. Error Statistic 
pH 4.9 7.8 6.4 0.61 1.22 
Soil EC 0.46 1.42 0.89 0.21 0.41 
Available N 137.98 564.48 260.29 101.70 203.40 
Available P 3.67 15.59 11.69 2.71 5.42 
Available K 360.75 507.92 423.16 31.25 62.50 
Organic Carbon 0.51 1.85 1.09 0.28 0.56 
N:C Ratio 7.45 57.01 28.45 10.77 21.54 
N:P Ratio 11.82 37.6 24.61 7.10 14.21 
Pond pH 
Soil EC 
(mS/cm) 
Available N 
(Kg/ha) 
Available 
P (Kg/ha) 
Exchangeabl
e K (Kg/ha) 
Organic 
Carbon (%) 
N:C ratio N:P ratio 
Cluster I: Urban ponds 
P1 7.8 0.69 163.07 13.79 360.75 0.51 31.96 11.82 
P2 4.9 0.98 175.62 13.7 398.04 1.01 17.38 12.82 
P3 6.1 0.46 137.98 3.67 507.92 1.85 7.45 37.6 
P4 6.8 1.42 564.48 15.59 425.93 0.99 57.01 36.2 
Urban 
mean 
6.40 0.89 260.29 11.69 423.16 1.09 28.45 24.61 
Urban 
S.D. 
1.22 0.41 203.40 5.42 62.50 0.56 21.54 14.21 
Urban 
mean ± 
S.E. 
6.4±0.61 0.89±0.21 260.29±101.70 11.69±2.71 423.16±31.25 1.09±0.28 28.45±10.77 24.61±7.10 
Cluster II: Rural ponds 
P5 7.7 1.35 351.23 4.12 486.3 0.99 35.47 85.25 
P6 7.6 1.25 333.67 7.8 771.27 1.3 25.66 42.77 
P7 7.8 1.41 313.6 9.04 1165.8 1.75 17.92 34.69 
Rural 
mean 
7.70 1.34 332.83 6.99 807.79 1.35 26.35 54.24 
Rural S.D. 0.10 0.08 18.83 2.56 341.22 0.38 8.80 27.16 
Rural 
mean ± 
S.E. 
7.7±0.06 1.34±0.05 332.83±10.87 6.99±1.48 807.79±197 1.35±0.22 26.35±5.08 54.24±15.68 
Regional data (Cluster I and Cluster II) 
Regional 
mean 
6.96 1.08 291.38 9.67 588.00 1.20 27.55 37.31 
Regional 
S.D. 
1.11 0.38 149.36 4.81 288.15 0.47 16.09 24.45 
Regional 
mean ± 
S.E. 
6.96±0.42 1.08±0.14 291.38±56.45 9.67±1.82 588±108.91 1.2±0.18 27.55±6.08 37.31±9.24 
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Table 3.3: Descriptive statistics of studied soil parameters in rural ponds (SPSS, v16.0) 
  Minimum Maximum Mean   Std. Deviation 
  Statistic Statistic Statistic Std. Error Statistic 
pH 7.6 7.8 7.7 0.06 0.1 
Soil EC 1.25 1.41 1.34 0.05 0.08 
Available N 313.6 351.23 332.83 10.87 18.83 
Available P 4.12 9.04 6.99 1.48 2.56 
Available K 486.3 1165.8 807.79 197 341.22 
Organic Carbon 0.99 1.75 1.35 0.22 0.38 
N:C Ratio 17.92 35.47 26.35 5.08 8.80 
N:P Ratio 34.69 85.25 54.24 15.68 27.16 
 
Table 3.4: Descriptive statistics of studied pond soil parameters in the region (urban + rural) (SPSS, v16.0) 
 
Table 3.5: Pearson's Correlation matrix of various pond soil parameters studied (SPSS, v16.0) 
  pH Soil EC 
Available 
N 
Available 
P 
Available 
K 
Organic 
Carbon 
N:C 
Ratio 
N:P 
Ratio 
pH 1 0.372 0.311 -0.202 0.429 -0.109 0.316 0.404 
Soil EC 0.372 1 .820* 0.154 0.45 -0.041 0.554 0.444 
Available N 0.311 .820* 1 0.259 0.13 -0.101 .827* 0.402 
Available P -0.202 0.154 0.259 1 -0.279 -0.596 0.512 -.689* 
Available K 0.429 0.45 0.13 -0.279 1 0.653 -0.322 0.123 
Organic 
Carbon 
-0.109 -0.041 -0.101 -0.596 0.653 1 -0.604 0.169 
N:C Ratio 0.316 0.554 .827* 0.512 -0.322 -0.604 1 0.209 
N:P Ratio 0.404 0.444 0.402 -.689* 0.123 0.169 0.209 1 
*Correlation is significant at the 0.05 level (1-tailed). 
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